Ketamine decreased striatal [(11)C]raclopride binding with no alterations in static dopamine concentrations in the striatal extracellular fluid in the monkey brain: multiparametric PET studies combined with microdialysis analysis.
The effects of ketamine, a noncompetitive antagonist of NMDA receptors, on the striatal dopaminergic system were evaluated multiparametrically in the monkey brain using high-resolution positron emission tomography (PET) in combination with microdialysis. L-[beta-(11)C]DOPA, [(11)C]raclopride, and [(11)C]beta-CFT were used to evaluate dopamine synthesis rate, D(2) receptor binding, and transporter availability, respectively, in conscious and ketamine-anesthetized animals. Dopamine concentrations in the striatal extracellular fluid (ECF) were simultaneously measured by PET. Thirty minutes prior to PET scan, intravenous administration of ketamine was started by continuous infusion at a rate of 3 or 10 mg/kg/h. Ketamine infusion dose-dependently decreased [(11)C]raclopride binding, but induced no significant changes in dopamine concentration in the striatal ECF as measured by microdialysis at any dose used. In contrast, ketamine increased both dopamine synthesis and DAT availability as measured by L-[beta-(11)C]DOPA and [(11)C]beta-CFT, respectively, in a dose-dependent manner. These results suggest that the inhibition of glutamatergic neuronal activity modulates dopamine turnover in the striatum by simultaneous enhancement of the dynamics of dopamine synthesis and DAT availability to the same extent, resulting in no apparent changes in ECF dopamine concentration as measured by microdialysis. It also suggests that the alteration of [(11)C]raclopride binding in vivo as measured by PET might not simply be modulated by the static synaptic concentration of dopamine.